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 The initiative to implement health information technology in hospitals has persisted through two admin-
istrations. First, during the G.W. Bush 
Administration, the position of the National 
 Coordinator for Health Information 
 Technology was created by executive order 
in the Department of Health and Human Ser-
vices to help bring about the broad adoption 
of electronic health records (EHRs). Later, 
in the B.H. Obama Administration, Con-
gress passed The American Recovery and 
Reinvestment Act of 2009 setting a goal of 
universal utilization of EHRs by the end of 
2014 and providing $19.2 billion for health 
information technology. 1 The result of this 
longstanding initiative is that hospitals face 
intense  pressure to implement health infor-
mation technology systems. This pressure 
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comes in the form of  substantial fi nancial 
penalties to have certifi ed EHRs that ful-
fi ll the federal government’s defi nition of 
“meaningful use.” 2 
 There is every reason to expect that EHRs 
will improve the performance of hospitals 
with regard to cost and quality. Hospitals 
should be able to reduce the costs associated 
with medical errors by identifying harmful 
drug reactions or possible allergic reactions 
using the information provided by EHRs. 
Hospitals should also be able to lower costs 
by facilitating preventive medicine and help-
ing physicians manage patients with complex 
chronic conditions by utilizing the informa-
tion provided by EHRs. Last, by using infor-
mation from EHRs, hospitals should be able 
to increase effi ciency by eliminating medical 
transcription, eliminating physically pulling 
charts, prompting providers to prescribe 
generic drugs, and reducing duplication of 
diagnostic tests. 3 
 Although hospitals should be able to 
experience signifi cant cost savings and 
improvements in quality, the fact is that 
in recent years only a small percentage of 
hospitals have adopted them. 4 This low 
rate of adoption is attributed in large part 
to fi nancial barriers. Among the fi nancial 
barriers are substantial capital require-
ments, lack of clear evidence of a positive 
effect on return on investment, high main-
tenance costs, and high human resources 
costs associated with increasing the num-
ber of information technology staff. 5 
Another fi nancial barrier is the misalign-
ment of incentives in that although hospi-
tals bear the cost of implementing EHRs, it 
is the providers and payers that experience 
fi nancial benefi t from the cost savings in 
outpatient services brought about by the 
adoption of EHRs. 6 
 Literature Review 
 Although fi nancial indicators have been 
examined in regard to association with 
EHR adoption in recent years, studies have 
tended to focus on only a few fi nancial 
aspects of performance, and almost none 
has taken a comprehensive approach to 
assessing fi nancial position. A few exam-
ples follow. Wang, Wan, Burke, Bazzoli, 
and Lin 7 examine profi tability and liquidity 
ratios measured by government payer mix, 
return on assets, operating margin, cash 
fl ow per bed, days cash on hand per bed, 
and total operating revenue. They found 
that larger, system-affi liated, and for-profi t 
hospitals with more preferred provider 
organization contracts are more likely to 
adopt managerial information, and they 
found that operating revenue is positively 
associated with health information systems 
adoption. We note that asset turnover and 
leverage ratios were not included in the 
study. 
 Another study by Kazley and Ozcan 8 
found that adoption is signifi cantly associ-
ated with environmental uncertainty, type 
of system affi liation, size, and urban loca-
tion. However, the effects of competition, 
munifi cence, ownership, teaching status, 
public payer mix, and operating margin 
were not signifi cant. We note that liquidity, 
asset turnover, and leverage ratios were not 
included in the study. 
 One study by Menachemi, Burkhardt, 
Shewchuk, Burke, and Brooks 9 takes a 
 different approach by making fi nancial 
ratios the dependent variable and EHR 
adoption as the independent variable. They 
found that outsourcing of IT functions did 
not correlate with net inpatient revenue, net 
patient revenue, hospital expenses, total 
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expenses, cash fl ow ratio, operating margin, 
or total margin. We note that asset turnover 
and leverage ratios were not included in the 
study. 
 There is only one study, a recent one done 
by Ginn, Shen, and Moseley, 10 that takes a 
relatively comprehensive approach to inves-
tigate the association between fi nancial posi-
tion and EHR adoption. It examined fi ve 
fi nancial ratios: 
 1. Net days revenue in accounts receiv-
able; 
 2. Total margin; 
 3. The equity multiplier; 
 4. Total asset turnover; and 
 5. The ratio of total payroll to total 
expenses. 
 Only liquidity was signifi cant and posi-
tively associated with EHR adoption. Asset 
turnover ratio was signifi cant but, unexpect-
edly, was negatively associated with EHR 
adoption. However, the inferences that could 
be made from this study were still limited by 
the fact that the study only used fi nancial 
data from one period previous to the deci-
sion to adopt EHRs. 
 Although the empirical studies listed 
above made important contributions to 
the literature, a signifi cant knowledge gap 
still exists in regard to association between 
fi nancial indicators and EHR adoption by 
a hospital. Based on our literature search 
and review, all those studies only focused 
on fi nancial positions a short term before 
EHR adoption, and no study examines 
association between previous years’ fi nan-
cial positions and current status of EHR. 
Thus, there is no comprehensive exami-
nation of fi nancial position in the context 
of both mid-term and long-term planning. 
This study aims to fi ll some of this knowl-
edge gap. Since EHR adoption is an expen-
sive, long-term investment for health care 
organizations, it is important to investigate 
whether relationships exist between the 
current level of EHR adoption and fi nancial 
position that might have infl uenced deci-
sion making in previous periods that could 
have affected mid-term and long-term 
plans. For better understanding the previ-
ous years’ fi nancial positions in relating 
to current EHR adoption status, this study 
assesses potential associations between 
previous years’ fi nancial positions and the 
current level of EHR adoption. Findings of 
the study may help health care policy mak-
ers and health care organization executives 
better understand the points in time where 
fi nancial position affects the decision to 
adopt EHRs. 
 Because we expect the major barriers 
to adoption of EHRs to be fi nancial, 11 our 
hypotheses are that hospitals in better earlier 
fi nancial position with regard to liquidity, 
profi tability, leverage, asset utilization, and 
human resources effi ciency will be more 
likely to achieve the current level of EHR 
adoption. Accordingly, we expected to fi nd 
the following relationships: 
 1. The higher the liquidity in previous 
years, the greater the hospital pro-
pensity to achieve the current level of 
EHR adoption. Our reasoning is that 
hospitals with more current assets 
would be more able to make the sig-
nifi cant expenditures required to adopt 
EHRs. 
 2. The higher the profi tability in previ-
ous years, the greater the hospital 
 propensity to achieve the current level 
of EHR adoption. We reason that more 
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profi table hospitals would generate 
more cash fl ow and thus be in a bet-
ter position to make payments on an 
expensive capital acquisition such as 
EHRs. 
 3. The lower the leverage in previous 
years, the greater the hospital pro-
pensity to achieve the current level of 
EHR adoption. We reason that hos-
pitals with lower leverage would be 
more inclined to borrow if necessary 
to acquire expensive EHRs. 
 4. The higher the effi ciency in utilizing 
assets in previous years, the greater 
the hospital propensity to achieve 
the current level of EHR adoption. 
Our reasoning is that hospitals that 
are more effi cient are more likely 
to have the profi tability and liquid-
ity that would facilitate adoption of 
EHRs. Even allowing for the fact that 
larger hospitals with more assets are 
most likely to adopt EHRs, we think 
that controlling statistically for size 
will show that higher effi ciency in 
asset utilization will favor adoption 
of EHRs. 
 5. The higher the effi ciency in utilizing 
human resources in previous years, 
the greater the hospital propensity 
to achieve the current level of EHR 
adoption. Even if effi cient asset uti-
lization does not facilitate adoption 
of EHRs, we think human resource 
effi ciency might provide the profi t-
ability and liquidity to facilitate the 
adoption of EHRs. Alternatively, 
hospitals with a record of effi cient 
human resources might be inclined 
to adopt EHRs because they antici-
pate the EHRs will further enhance 
productivity. 
 Methods 
 Study Design and Data 
 This was a retrospective longitudinal 
study and the unit of analysis was the hospi-
tal. The data used were obtained from three 
sources: 
 1. The 2009 American Hospital Associa-
tion (AHA) EHR implementation sur-
vey that was released in May 2011; 
 2. The 2002 and 2006 Centers for Medi-
care & Medicaid (CMS) Cost Reports 
data; and 
 3. The 2002 and 2006 AHA Annual 
Survey. 
 We used the 2006 CMS and AHA data, 
three years earlier than the 2009 data, to 
refl ect fi nancial positions of the mid-term 
planning period of hospitals, assuming that 
most of organizations’ mid-term planning 
covers next three to fi ve years. Similarly, we 
used the 2002 CMS and AHA data, seven 
years earlier than the 2009 data, to indicate 
long-term fi nancial positions of hospitals, 
assuming that most organizations’ long-term 
planning covers next fi ve to ten years. Our 
primary interest was to examine potential 
relationships between a hospital’s current 
level of EHR adoption and its fi nancial posi-
tions three and seven years ago, respectively. 
 The three datasets were merged by using 
the Medicare Provider Number and the AHA 
identifi cation number. We only focused on 
acute care, short-term stay general hospitals. 
The 2009 AHA EHR survey data contained 
3,615 hospitals, among which 3,055 were 
acute short-term general hospitals. However, 
the number of usable cases was less than 
that. Some cases were excluded due to the 
fact that the Medicare Provider Number was 
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missing. Other cases were excluded because 
the cost report data contained questionable 
entries. For example, some reported asset 
values of zero. Further, other cases were 
excluded because the cost report data con-
tained extreme outliers. 12 As a result of these 
data exclusions, the fi nal dataset included a 
total of 2,701 acute care hospitals. 
 Measures 
 Figure 1 lists defi nitions of both dependent 
and independent variables. The dependent 
variable was defi ned based on the defi nitions 
of the comprehensive and basic EHR adop-
tions provided by a recent study done by 
Jha,  et al. 13 and was used by other studies. 
It was an ordinal variable with three levels 
indicating the level of EHR adoption by the 
hospitals. The highest level, denoted by the 
value of 1, represented hospitals that made 
a comprehensive EHR adoption. The middle 
level, denoted by the value of 2, represented 
hospitals that made a basic EHR adoption. 
The lowest level, denoted by the value of 3, 
represented the remaining hospitals that did 
not make even a basic level of EHR system. 14 
 The independent variables were fi ve fi nan-
cial ratios that were validated by Pink  et al. , 15 
who also conducted a literature review to 
determine the fi nancial and operating ratios 
showing the most predictive value in empiri-
cal studies and then conducted a survey of 
 Figure 1. Dependent and Independent Variable Deﬁ nitions, 
Coding, and Their Data Sources  
Variable Coding Defi nition Data Source
Dependent variable
Level of EHR adoption 2009 AHA EHR Survey
Comprehensive EHR system 1
24 electronic functions present in 
all major clinical units
Basic EHR system 2
8 electronic functions present in all 
major clinical units  
Below basic EHR system 3 None of the above
Independent variable
Financial Indictors
Net days revenue in accounts 
receivable Quartile 
(Accounts receivable - allowances 
for bad debts)/
(net patient revenue/365) 2002, 2006 CMS NCIAA
Total asset turnover Quartile Total revenue/total assets 2002, 2006 CMS NCIAA
Total margin Quartile
Net income /(net patient revenue + 
other revenue) 2002, 2006 CMS NCIAA
Equity multiplier Quartile Total assets/fund balance 2002, 2006 CMS NCIAA
Total payroll to total expenses 
ratio Quartile
Total salary expenses/total 
expenses 2002, 2006 AHA
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hospital CEOs to determine the most useful 
fi nancial ratios for assessing critical access 
hospitals. They concluded that, the most 
important fi nancial and operational dimen-
sions in the Medicare Cost Reports were 
profi tability, liquidity, capital structure, 
revenue indicators, cost indicators, and uti-
lization indicators. Their study reported that 
CEOs found net days revenue in accounts 
receivable to be an especially useful measure 
of liquidity, total margin to be an especially 
useful profi tability ratio, and full-time equiv-
alents (FTEs) per adjusted occupied bed to 
be an especially useful operational ratio. Fur-
thermore, total asset turnover was used as an 
asset management ratio, and the equity mul-
tiplier was used as a leverage ratio. 16 
 A series of control variables were selected 
from those used by previous studies. 17 Con-
trol variables were also selected from the 
review of ratios by Pink,  et al. 18 Bed size ( i.e., 
< 50 beds, 50–199 beds, 200–399 beds, and 
>= 400 beds), ownership type ( i.e ., public, 
not for profi t, and investor onward), teach-
ing affi liation, system membership, and 
network participation were used to meas-
ure hospital structure. The number of FTE 
nurses per adjusted average daily census was 
used to measure hospitals’ operation as well 
as human resource intensity. Percentages of 
Medicare patients and Medicaid patients as 
total number of patients, respectively, hav-
ing capitation-based reimbursement, and 
Herfi ndahl-Hirschmann index were used to 
measure hospital competitive environment. 
 Analytical Techniques 
 Since there were three levels in the 
dependent variable level of EHR adoption, 
the  general ordinal logistic regression in the 
STATA Version 11 was used for data analy-
sis. In conventional binary logistic regression, 
the response variable is a dichotomous vari-
able. When the response ordinal variable has 
more than two values ( e.g ., 1, 2, or 3), ordi-
nal logistic regression is often used to exam-
ine the association between the independent 
variables and the response variables. Never-
theless, ordinal logistic regression needs to 
meet the proportional odds assumption that 
assumes that it does not make any differ-
ences how one dichotomizes the dependent 
variable—the effects of the explanatory vari-
ables are the same. 19 When the assumption or 
restraint is violated, general ordinal logistic 
regression can estimate partial proportional 
odds models, where the parallel lines con-
straint is only relaxed for those variables 
where it is not justifi ed. 20 The relative risk 
ratio in the general logistic regression can be 
interpreted as the ratio of relative risk of an 
event occurring for one level as opposed to 
another level in the reference group. 
 For example, assume that the level of 
EHR adoption by hospitals, the response 
variable, is grouped as three levels from 1 
to 3, with 1 being the highest and 3 being 
the lowest. Assume also that we are inter-
ested in comparing the highest level of EHR 
adoption by hospitals with the lowest level 
of adoption, and the comparison in the refer-
ence group is between for-profi t and not-for-
profi t hospitals. A relative risk ratio of 0.50 
means that the relative risk of implementing 
a higher level EHR system for for-profi t hos-
pitals is half of the relative risk for not-for-
profi t hospitals.  
 Several actions were taken before the mul-
tivariable analysis. First, since the dependent 
variable was a three-level ordinal variable, 
both the continuous independent variables 
and some control variables were ranked 
and converted to quartile scales in order to 
have meaningful intervals to examine their 
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 relationships with the dependent variables. 21 
 In addition, converting the independent and 
control variables into quartiles enabled us to 
identify potential curvilinear relationships 
with fi nancial variables, which was reported 
by previous research. 22 For the quartiles 
generated for each of the predictors, three 
dummy variables were created to represent 
the top three quartiles. The bottom quartile 
served as the reference. The second action 
taken was to check potential multicollin-
earity problems among a large number 
of predictors (over 30) in the multivari-
able models. The preliminary regression 
analysis for detecting multicollinearity 
found high correlations between teach-
ing hospital status and bed size code and 
between Medicare patients percentage and 
the Medicaid patients percentage. 23 As a 
result, only bed size code and Medicare 
patient percentage were retained in the 
multivariable model. Finally, due to a rela-
tively small number of hospitals that fully 
implemented the comprehensive EHR sys-
tem (n = 98), bed size code was collapsed 
from the original eight levels to four levels. 
 Results 
 Figure 2 shows characteristics of the hos-
pitals included in the analysis and hospitals 
that were excluded. Their fi nancial indica-
tors were fairly similar. On average, the hos-
pitals included were relatively larger than 
those that were excluded. Relatively speak-
ing, more public hospitals and  not-for-profi t 
private hospitals were included in our  sample 
while more investor-owned hospitals were 
not included. 
 Unadjusted descriptive results are dis-
played in Figure 3. The bivariate analysis 
showed a signifi cant relationship between 
the current level of EHR adoption and only 
one of the four fi nancial indicators in previ-
ous years, total asset turnover. Seven of the 
ten control variables, except for network 
participation, FTE nurses per adjusted daily 
census, and Medicaid patients percentage, 
were signifi cantly related to EHR adoption. 
 Results of covariate-adjusted multivari-
able analysis for the relationships between 
the 2009 level of EHR adoption and the 
2006 (three years earlier) fi nancial indica-
tors are shown in Figure 3. Only two of the 
fi ve fi nancial indicators, total margin and 
total asset turnover, demonstrate signifi cant 
association with the level of EHR adoption. 
For total margin, there was no difference 
among hospitals in the lower three quar-
tiles with regard to the association between 
the quartiles of total margin and the level of 
EHR adoption. However, as compared with 
hospitals in the fi rst quartile ( i.e ., the lowest 
total margin), hospitals in the fourth quartile 
were more likely to implement a higher level 
EHR system (RRR (relative risk ratio) [CI 
(95 percent confi dence interval)], 1.44 [1.03, 
1.91]). For total asset turnover three years 
earlier, as compared with the fi rst quar-
tile ( i.e ., the one with the lowest total asset 
turnover), hospitals in the third quartile were 
less likely to implement a higher level EHR 
system (RRR [CI], 0.73 [0.55, 0.97]), and 
hospitals in the fourth quartile were margin-
ally less likely to implement a higher level 
EHR system. 
 As for the control variables, two showed 
signifi cantly positive relationships and two 
showed signifi cant negative relationships 
with the level of EHR adoption. For the 
number of FTE nurses per adjusted average 
daily census, as compared with the hospitals 
in the fi rst quartile ( i.e ., the fewest nurses), 
the relative risk ratios of implementing 




Hospitals Not Included 
(n = 1,514)
Financial Indictors
Net days revenue in accounts receivable 57.30 (23.44) 59.61 (30.29)
Total asset turnover 1.27 (0.86) 1.51 (1.19)
Total margin 0.04 (0.09) 0.03 (0.11)
Equity multiplier 1.89 (5.84) 1.57 (8.56)
Total payroll to total expenses ratio 0.43 (0.07) 0.42 (0.07)
Number of staffed beds 181 (189) 147 (165)
FTE nurses per adjusted ADC 1.30 (0.61) 1.36 (0.87)
Medicare patients as percent of total patients 50 (19) 50 (18)
Medicaid patients as percent of total patients 19 (16) 20 (16)
Ownership, frequency (%)
Public 709 (26.2) 338 (22.3)
Not for profi t 1734 (64.2) 795 (52.5)
Investor owned 258 (9.6) 381 (25.2)
FTE: full-time equivalent; ADC: average daily census
Data are expressed as mean (standard deviation) unless otherwise indicated.
Figure 2. Characteristics of Hospitals in the Sample and Hospitals Not Included
a higher level of EHR system for the sec-
ond, third, and fourth quartiles were higher 
(RRRs [CIs], 1.57 [1.13, 2.20], 1.70 [1.23, 
2.36], and 1.58 [1.14, 2.19], respectively). 
For every one level increase in bed size, the 
relative risk ratio of implementing a higher 
level EHR system increased by 45 percent 
(RRR [CI], 1.45 [1.29, 1.63]). In contrast, 
for the Medicare patients percentage, as 
compared with hospitals in the fi rst quartile, 
hospitals in the other three quartiles were 
less likely to implement a higher level of 
EHR system (RRRs [CIs], 0.75 [0.56, 1.00], 
0.65 [0.47, 0.88], and 0.70 [0.50, 0.97] for 
hospitals in the second, third, and fourth 
quartiles, respectively). Finally, investor-
owned hospitals were less likely to imple-
ment a higher level of EHR system than 
were not-for-profi t hospitals (RRR [CI], 
0.46 [0.29, 0.72]). 
 Results of covariate-adjusted multivari-
able analysis for the relationships between 
the 2009 level of EHR adoption and the 
2002 (seven years earlier) fi nancial indica-
tors are shown in Figure 4. Four of the fi ve 
fi nancial indicators, except for the human 
resource effi ciency, demonstrate signifi cant 
association with the level of EHR adoption. 
For net days revenue in accounts receivable, 
hospitals in quartile 2 were more likely to 
implement a higher level of EHR adoption 
(RRR [CI], 1.36 [1.01, 1.86]). For total asset 
turnover, as compared with hospitals in the 
fi rst quartile, hospitals in the three higher 
quartiles seemed less likely to implement 
a higher level of EHR adoption, but only 
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(n = 2,185)  
Financial Indictors
Net days revenue in accounts receivable 53.56 (16.45) 56.29 (21.12) 57.76 (24.34)
Total asset turnover 1.21 (1.93) 1.16 (0.07) 1.29 (0.81) ***
Total margin 0.05 (0.09) 0.05 (0.10) 0.04 (0.08)
Equity multiplier 2.27 (11.44) 1.66 ( 3.70) 1.89 (5.93)
Total payroll to total expenses ratio 0.41 (0.08) 0.42 (0.06) 0.43 (0.07)
Hospital Characteristics
Number of staffed beds 239 (205) 267 (258) 164 (178) ***
Ownership, % ***
Public 17.35 25.84 26.77
Not for profi t 76.53 69.38 62.47
Investor owned 6.12 4.78 10.76
Teaching hospital, % 35.71 39.47 17.53 ***
Affiliated to a system, % 61.22 51.67 46.41 ***
In a network, % 34.69 35.65 33.87  
FTE nurses per adjusted ADC 1.50 (0.55) 1.35 (0.52) 1.28 (0.62)
Medicare patients as percent of total patients 49 (17) 47 (17) 50 (19) ***
Medicaid patients as percent of total patients 19 (15) 20 (15) 19 (16)
Having capitation-based reimbursement, % 17.35 16.99 11.44 ***
Herfi ndahl-Hirschmann index, % **
Quartile 1 23.47 27.75 24.03
Quartile 2 22.45 30.14 25.31
Quartile 3 23.47 22.49 25.13
Quartile 4 30.61 19.62 25.54  
Data are expressed as mean (standard deviation) unless otherwise indicated.
** p < 0.05 and *** p < 0.01 were based on the bivariate analysis between the independent variable and the 
level of EHR adoption.
hospitals in the fourth quartile showed sig-
nifi cant difference (RRR [CI], 0.69 [0.51, 
0.96]). For total margin, as compared with 
hospitals in the fi rst quartile, hospitals in the 
third quartile and fourth quartile were sig-
nifi cantly and marginally signifi cantly more 
likely to implement a higher level of EHR 
adoption, respectively, (RRRs [CIs], 1.39 
[1.00, 1.93] and 1.38 [0.98, 1.93]). As for 
equity multiplier, as compared with hospi-
tals in the fi rst quartile, hospitals in the sec-
ond and third quartiles were signifi cantly 
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 Figure 4. Relationships Between the 2006 Financial Indicators 
and the 2009 Level of EHR Adoption*  
Independent Variable Relative Risk Ratio 95% CI p-Value
Financial Indictors
Net days revenue in accounts receivable (reference: 1st quartile)
 - 2nd Quartile 1.12 [0.85, 1.47] 0.418
 - 3rd Quartile 0.87 [0.65, 1.16] 0.343
 - 4th Quartile 1.10 [0.82, 1.48] 0.528
Total asset turnover (reference: 1st quartile)
 - 2nd Quartile 0.90 [0.69, 1.17] 0.425
 - 3rd Quartile 0.73 [0.55, 0.97] 0.031
 - 4th Quartile 0.74 [0.54, 1.02] 0.064
Total margin (reference: 1st quartile)
 - 2nd Quartile 1.18 [0.87, 1.60] 0.291
 - 3rd Quartile 1.24 [0.92, 1.68] 0.172
 - 4th Quartile 1.41 [1.03, 1.91] 0.030
Equity multiplier (reference: 1st quartile)
 - 2nd Quartile 0.95 [0.71, 1.28] 0.729
 - 3rd Quartile 1.02 [0.76, 1.38] 0.874
 - 4th Quartile 0.93 [0.69, 1.26] 0.659
Total payroll to total expenses ratio (reference: 1st quartile)
 - 2nd Quartile 1.08 [0.82, 1.42] 0.520
 - 3rd Quartile 0.93 [0.69, 1.25] 0.643
 - 4th Quartile 0.91 [0.66, 1.24] 0.544
Signifi cant Control Variables
FTE nurses per adjusted ADC (reference: 1st quartile)
 - 2nd Quartile 1.57 [1.13, 2.20] < 0.01
 - 3rd Quartile 1.70 [1.23, 2.36] < 0.01
 - 4th Quartile 1.58 [1.14, 2.19] < 0.01
Bed-size level 1.45 [1.29, 1.63] < 0.01
Medicare patients percentage (reference: 1st quartile)
 - 2nd Quartile 0.75 [0.56, 1.00] 0.048
 - 3rd Quartile 0.65 [0.47, 0.88] < 0.01
 - 4th Quartile 0.70 [0.50, 0.97] 0.031
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Ownership (reference: not for profi t)
Public 0.92 [0.71, 1.18] 0.499
 Investor owned 0.46 [0.29, 0.72] < 0.01
* Except for the fi nancial indicators, only signifi cant results of control variables are listed.
FTE: full-time equivalent; ADC: adjusted daily census.
Figure 4, continued.
and marginally signifi cantly less likely to 
implement a higher level of EHR adoption, 
respectively, (RRRs [CIs], 0.69 [0.49, 0.95] 
and 0.75 [0.54, 1.05]). (See Figure 5.) 
 The same four control variables as those 
in the 2006 data showed signifi cant associa-
tion with the level of EHR adoption. For the 
number of full-time registered nurses per 
adjusted average daily census, as compared 
with hospitals in the fi rst quartile, hospitals 
in the fourth quartile tend to more likely 
implement a higher level of EHR adoption 
(RRR [CI], 1.48 [1.06, 2.06]). For every 
one level increase in bed size, the relative 
risk ratio of implementing a higher level 
EHR system increased by 44 percent (RRR 
[CI], 1.44 [1.26, 1.66]). For the number of 
Medicare patients as a percentage of total 
patients, hospitals in the third quartile were 
slightly less likely to implement a higher 
level of EHR system as compared with hos-
pitals in the fi rst quartile (RRR [CI], 0.71 
[0.50, 1.00]). Finally, investor owned hospi-
tals were less likely to implement a higher 
level of EHR system as compared with their 
not-for-profi t counterparts (RRR [CI], 0.43 
[0.25, 0.73]). 
 Discussion 
 With regard to the fi ve independent vari-
ables that might affect mid-level planning, 
only two variables, total margin and total 
asset turnover, were associated with the cur-
rent level of EHR adoption. As expected, 
the highest quartile of total margin in previ-
ous years was positively associated with the 
current level of EHR adoption. It does seem 
reasonable that hospitals with the greatest 
profi tability would be more comfortable 
planning for a major investment in health 
information technology. The results of our 
study are not consistent with some prior 
studies that examined relationships between 
current or short-term fi nancial ratios and 
EHR adoption. Ginn, Shen, and Moseley 24 
found no association between short-term 
total margin in 2006 and reported EHR 
adoption in 2007. Further, Kazley and 
Ozcan 25 found that current operating  margin 
was not associated with EHR adoption. In 
addition, Wang, Wan, Burke, Bazzoli, and 
Lin 26 found that IT adoption strategies are 
not associated with current return on assets. 
However, our results are consistent with 
the fi ndings of Menachemi,  et al. , 27 which 
showed that current total margin and oper-
ating margin had a signifi cant positive 
relationship to IT adoption. They are also 
consistent with Wang, Wan, Burke, Baz-
zoli, and Lin, 28 who found that hospitals 
with current robust revenue and cash fl ow 
have the resources to fund the adoption of 
information technology. 
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Figure 5. Relationships Between the 2002 Financial Indicators and 
the 2009 Level of EHR Adoption* 
Independent Variable
Relative 
Risk Ratio 95% CI p-Value
Financial Indictors
Net days revenue in accounts receivable (reference : 1st quartile)
- 2nd Quartile 1.36 [1.01, 1.86] 0.046
- 3rd Quartile 1.14 [0.82, 1.57] 0.423
- 4th Quartile 1.19 [0.86, 1.67] 0.297
Total asset turnover reference: 1st quartile)
- 2nd Quartile 0.85 [0.63, 1.15] 0.299
- 3rd Quartile 0.79 [0.58, 1.08] 0.145
- 4th Quartile 0.69 [0.51, 0.96] 0.028
Total margin (reference: 1st quartile)
- 2nd Quartile 1.24 [0.89, 1.73] 0.200
- 3rd Quartile 1.39 [1.00, 1.93] 0.047
- 4th Quartile 1.38 [0.98, 1.93] 0.062
Equity multiplier (reference: 1st quartile)
- 2nd Quartile 0.69 [0.49, 0.95] 0.024
- 3rd Quartile 0.75 [0.54, 1.05] 0.092
- 4th Quartile 0.83 [0.60, 1.15] 0.266
Total payroll to total expenses ratio (reference: 1st quartile)
- 2nd Quartile 1.04 [0.76, 1.42] 0.793
- 3rd Quartile 0.80 [0.56, 1.11] 0.188
- 4th Quartile 0.96 [0.70, 1.33] 0.830
Signifi cant Control Variables
FTE nurses per adjusted ADC (reference: 1st quartile)
- 2nd Quartile 1.22 [0.86, 1.73] 0.259
- 3rd Quartile 1.29 [0.91, 1.82] 0.156
- 4th Quartile 1.48 [1.06, 2.06] < 0.01
Bed size 1.44 1.26, 1.66] < 0.01
Medicare patients percentage (reference: 1st quartile)
- 2nd Quartile 0.78 [0.57, 1.08] 0.137
- 3rd Quartile 0.71 [0.50, 1.00] 0.049
- 4th Quartile 0.80 [0.56, 1.13] 0.210
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Ownership (reference: not-for-profi t)
Public 1.01 [0.76, 1.36] 0.930
Investor owned 0.43 [0.25, 0.73] < 0.01
* Except for the fi nancial indicators, only signifi cant results of control variables are 
listed.
FTE: full-time equivalent; ADC: adjusted daily census.
 Contrary to expectations, the higher 
quartiles of total asset turnover in previous 
years were negatively associated with the 
current level of EHR adoption. Although 
it seems that hospitals with higher asset 
turnover would be more able to afford EHR 
 adoption, it is also true that the smaller hos-
pitals would have fewer assets and there-
fore higher asset turnover rates. Since it is 
the larger hospitals with disproportionately 
more assets that tend to adopt EHRs fi rst, 
it does make sense that total asset turnover 
would be negatively associated with EHR 
adoption. Alternatively, it might be that 
some hospitals with high total asset  turnover 
are this way as a result of low asset book 
values due to the fact that they have com-
paratively old facilities. Thus, these hospi-
tals with high total asset turnover rates may 
have more pressing investment needs than 
adopting EHRs. The results of our study are 
consistent with Ginn, Shen, and Moseley, 29 
who found a negative association with the 
short-term total asset turnover and level of 
EHR adoption. 
 With regard to the fi ve independent 
variables that might affect long-term plan-
ning, four variables, net days revenue in 
accounts receivable, total margin, equity 
multiplier, and total asset turnover demon-
strated signifi cant association with the level 
of EHR adoption. As the net days revenue in 
accounts receivable increased in the second 
quartile, hospitals were signifi cantly less 
likely to achieve the current level of EHR 
adoption. This makes sense in that hospitals 
in the lowest quartile might be there because 
they simply are not generating enough rev-
enue, and hospitals in the third and fourth 
quartiles might have ineffi cient collection 
policies. Thus, hospitals in the second quar-
tile might be the most liquid and therefore 
more inclined to make the decision to adopt 
EHRs. Further, this relationship is only 
apparent after breaking the variable into 
quartiles to account for the occasional non-
linearity of fi nancial variables. 30 The results 
of our study are consistent with Ginn, Shen, 
and Moseley, 31 who found a positive asso-
ciation with short-term net days revenue in 
accounts receivable and the level of EHR 
adoption. Our fi ndings are in contrast to 
Wang, Wan, Burke, Bazzoli, and Lin, 32 who 
found that IT adoption strategies are not very 
responsive to another measure of liquidity, 
current days cash on hand. However, their 
dataset was from a much earlier time, 1998. 
 As the total margin increased in the third 
and fourth quartiles, hospitals became more 
likely to adopt EHRs. This is consistent with 
the fi ndings for the mid-term period. Once 
again, it seems reasonable that hospitals with 
the greatest profi tability would be more com-
fortable planning for a major  investment in 
Figure 5, continued.
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health information technology. The results 
of our study are not consistent with the 
results of Ginn, Shen, and Moseley, 33 who 
found no association with short-term total 
margin in 2006 and reported EHR adoption 
in 2007. 
 As the equity multiplier, its relationship 
with the current level of EHR adoption 
was also non-linear. Hospitals in the sec-
ond and third quartiles became less likely 
to adopt EHRs. This makes sense in that 
hospitals that are more highly leveraged 
might be more reluctant to make a sig-
nifi cant investment in EHR adoption. The 
results of our study are not consistent with 
Ginn, Shen, and Moseley, 34 who found no 
association with short-term equity multi-
plier in 2006 and reported EHR adoption 
in 2007. 
 As the asset turnover ratios increased, in 
the fourth quartile, the likelihood of adop-
tion signifi cantly decreased. This means 
that as the revenue generation for each dol-
lar of total assets increased, the likelihood 
of adoption steadily decreased. When one 
considers that it was mostly very large hos-
pitals that adopted HER, it is not surprising 
that asset turnover was negatively associ-
ated with EHR adoption. 35 Once again, 
the results of our study are consistent with 
Ginn, Shen, and Moseley, who found a 
negative association with short-term total 
asset turnover the level of EHR adoption. 
 With regard to the control variables 
for both three and seven years before the 
current level of EHR adoption, two vari-
ables, bed size and number of FTE nurses 
per adjusted average daily census, were 
signifi cantly and positively related to 
EHR adoption. Bed size was a highly sig-
nifi cant control variable in our study, as it 
was in the study by Kazley and Ozcan. 36 
The signifi cance of both these variables 
is consistent with the fact that academic 
medical centers have found EHRs to be 
especially useful in dealing with com-
plexity. It seems reasonable to assume 
that larger academic medical centers with 
greater human resource intensity would be 
faced with more complexity and therefore 
exhibit a greater proclivity for adoption 
of EHR. 37 Also, for both periods, percent-
age of Medicare patients and the investor 
owned ownership type were signifi cantly 
and negatively related to EHR adoption. 
Once again, this is probably due to the 
fact that larger academic medical centers 
tend to dominate the adoption of EHRs. 
It may also be that hospitals with a rela-
tively high volume of Medicate patients 
receive a lower level of reimbursement 
from the Medicare program than that from 
private insurance and investor-owned hos-
pitals, as compared to their not-for-profi t 
counterparts, which are generally more 
concerned about return-on investment on 
EHR  adoption, which makes them more 
cautious about the adoption of EHR. 
 Several limitations exist in this study. 
First, our selections of fi nancial ratios of 
three years and seven years than the  current 
EHR adoption were somehow arbitrary 
because the data we use did not provide 
the exact date when the hospital EHR sys-
tems were in place. Our focus was to see, 
given the current level of EHR adoption, 
what were the hospital’s fi nancial positions 
three and seven years ago, respectively. Sec-
ond, since some hospitals were left out of 
the study due to missing provider numbers, 
extreme outliers, or questionable fi nancial 
data, it might discount our fi ndings’ gener-
alizability. Third, due to too many missing 
values, some variables, such as adjusted 
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daily census per staffed bed used by other 
studies, 38 were not included in the analysis. 
Finally, although this study did detect certain 
associations between previous years’ hospi-
tal fi nancial positions and the current level 
of EHR adoption, causality between the two 
could not be established. In fact, the effects 
between the two on each other can be revers-
ible as reported in literature that some indi-
cate effects of fi nancial indicators on EHR 
adoption whereas others indicate effects of 
EHR adoption on fi nancial indicators. 39 
 Conclusions 
 One conclusion that may be drawn from 
this study is similar to those drawn in a prior 
study. 40 EHR adoption is in large part a strate-
gic decision that hospitals take to better align 
themselves with their environment. Smaller 
hospitals whose patients have a lower acu-
ity case mix simply may not benefi t much 
clinically, operationally, or fi nancially from 
adopting EHR. On the other hand, larger 
hospitals, especially academic medical cent-
ers with a high acuity case mix, may benefi t 
from investing in EHR adoption. However, 
larger hospitals with large numbers of 
patients with complex medical problems, 
may obtain signifi cantly better clinical out-
comes after the adoption of EHR. 41 
 However, the results of this study require 
a different conclusion concerning the 
importance of fi nancial ratios in mid-term 
planning that may affect the adoption of 
EHRs. First, higher profi tability, as meas-
ured by total margin, of three years before 
was associated with the current level of 
EHR adoption, whereas current total mar-
gin was not a signifi cant predictor of the 
current level of EHR adoption in other 
studies. 42 
 Further, with regard to long-term plan-
ning, the results of this study force one to 
observe that there were four signifi cant 
fi nancial variables seven years before the 
current level of adoption and two signifi -
cant fi nancial variables three years before 
the current level of adoption. This provides 
support for the contention that fi nancial 
position can be a major barrier to adop-
tion of EHR, 43 and it is somewhat in con-
fl ict with the fi ndings of Ginn, Shen, and 
Moseley 44 that there was little evidence of 
short-term fi nancial position being a major 
barrier. Thus, when one combines the fi nd-
ings of Ginn, Shen, and Moseley 45 with the 
fi ndings of this study, it seems that there is 
indeed some evidence that fi nancial posi-
tion is associated with adoption of EHRs, 
especially if one looks at fi nancial position 
several years prior to the decision. Health 
care executives need to make great efforts 
for mid-term and long-term fi nancial plan-
ning in order to successfully achieve a high 
level of EHR adoption. 
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